Altered localization and activity of canalicular Mrp2 in estradiol-17beta-D-glucuronide-induced cholestasis.
Estradiol-17beta-D-glucuronide (E(2)17G), an endogenous metabolite of estradiol, induces a potent dose-dependent and reversible inhibition of bile flow in the rat. We analyzed the effect of a single dose of E(2)17G (15 micromol/kg, intravenously) to female rats on bile flow and the endocytic retrieval and function of the canalicular multidrug resistance-associated protein 2 (Mrp2) and the effect of pretreatment with dibutyryl-cyclic AMP (DBcAMP; 20 micromol/kg) on these measures. Bile flow was maximally inhibited by 85% within 10 minutes of E(2)17G and returned to 50% and 100% of control levels within 75 and 120 minutes, respectively. Western analysis of total homogenates and mixed plasma and intracellular membranes suggested partial internalization of Mrp2 during the acute phase of cholestasis at 20 minutes and during the period of recovery from cholestasis at 75 minutes, which returned to control levels by 180 minutes after E(2)17G. Confocal analysis confirmed Western studies and demonstrated endocytic retrieval of Mrp2 from the canalicular membrane into pericanalicular and intracellular domains. The biliary concentration and excretion of the model Mrp2 substrate, dinitrophenyl-S-glutathione (DNP-SG), was impaired in parallel with the extent of Mrp2 retrieval. Pretreatment with DBcAMP partially protected against maximal E(2)17G cholestasis and the endocytic retrieval and decreased function of Mrp2 at 20 minutes and significantly accelerated the exocytic insertion of Mrp2 into the canalicular membrane and the recovery of bile flow and biliary excretion of DNP-SG. In conclusion, these data indicate that E(2)17G induces endocytic internalization of Mrp2, which occurs in parallel with decreased bile flow and Mrp2 transport activity.